Comparison of the effect of fondaparinux and enoxaparin on thrombin generation during in-vitro clotting of whole blood and platelet-rich plasma.
Fondaparinux, a selective antithrombin-dependent inhibitor of activated factor X (FXa), is effective in the prevention and treatment of deep vein thrombosis and seems to be superior to enoxaparin. However, the exact mechanism of fondaparinux antithrombotic action is still unclear. We compared the effect of clinically relevant concentrations of fondaparinux and enoxaparin on the initiation and propagation phase of prothrombin activation and on the endogenous thrombin potential (ETP). Coagulation was triggered either in whole blood or in platelet-rich plasma (PRP) by recalcification in the presence of diluted thromboplastin. Prothrombin activation in whole blood was assessed with an original method by measuring the kinetics of prothrombin F1+2 formation using an enzyme-linked immunosorbent assay. We also assessed the maximum concentration of thrombin (Cmax) and the ETP in PRP using the Thrombogram-Thrombinoscope assay. Concentrations of fondaparinux achieved in prophylaxis (0.11-0.28 anti-FXa IU/ml) prolonged the initiation phase and reduced the velocity of the propagation phase of F1+2 formation. Concentrations of enoxaparin achieved in prophylaxis (0.1-0.25 anti-FXa IU/ml) did not significantly modify these parameters. Concentrations of fondaparinux equal to or higher than 0.57 anti-FXa IU/ml significantly reduced the Cmax of F1+2 or thrombin as well as the ETP. At fondaparinux concentrations equal to or higher than 0.91 anti-FXa IU/ml, a maximum 60% inhibition of thrombin generation was observed. In the presence of enoxaparin concentrations equal to or higher than 0.8 anti-FXa IU/ml, the inhibition of thrombin generation was higher than 80%. Fondaparinux prolonged the initiation phase, decreased the velocity of the propagation phase of thrombin generation and partially reduced the total amount of generated thrombin. The inhibitory effect of fondaparinux on the initiation and propagation phase of thrombin generation seems to be responsible for its antithrombotic action. The more profound inhibition of thrombin generation induced by enoxaparin is due to its supplementary anti-activated factor II activity.